Spontaneous differentiation of mouse embryonic stem cells in vitro: characterization by global gene expression profiles.
We characterized the temporal gene expression changes during four weeks of spontaneous differentiation of mouse ES cells in a monolayer culture in order to obtain better insight into the differentiation process. The overall gene expression pattern was changed dramatically during the first two weeks of spontaneous differentiation, but stabilized after the second week. Most of the genes regulated within the first two weeks of spontaneous differentiation were genes related to development including morphogenesis, cell differentiation, embryonic development, pattern specification, mesoderm development, post-embryonic development, and blastocyst development. While most of the ectoderm lineage related genes were down-regulated, genes related to the mesoderm or endoderm lineage were up-regulated through the first week and second week, respectively. This study revealed that the development of ectoderm lineage is a recessive process during the spontaneous differentiation of mouse ES cells in monolayer culture. Our time-course characterization might provide a useful time line for directed differentiation of mouse ES cells.